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(Received  for publication, March 19, 1929.) 
The purpose of the present paper is to  offer further proof of the 
identity of Brazilian and African yellow fever viruses.  In addition to 
the  clinical and pathological  evidence,  the literature at the present 
writing contains two reports indicating immunological identity of the 
strains.  In June, 1928, Dr. AragAo (1) received  African virus, brought 
from Paris by Dr.  Carlos Chagas.  This was apparently of low vir- 
ulence and caused only a mild febrile reaction.  However, the two in- 
oculated animals later proved immune to a Brazilian strain.  Recently 
a valuable paper by Theiler and Sellards (2) has presented the results 
of protection experiments in which immune sera from human cases 
of the Parahyba, Brazil, outbreak of 1926 were tested against African 
virus.  Some of the sera were not potent, but others gave absolute 
protection. 
On Dec.  1,  1928, we received African virus, Asibi strain, from the 
Oswaldo Cruz Institute in Rio de Janeiro,  through the kindness of 
Dr. AragAo.  The strain had previously been established in New York 
by Dr. Sawyer and was sent by him to Rio de Janeiro, arriving there 
early in November.  The establishment of this virus in Bahia has en- 
abled us to test the immunity of a number of animals recovered from 
Brazilian yellow fever. 
The results are presented in  Table  I.  In  addition to  four non- 
immune controls,  three  of  which  promptly died,  twenty-two  sup- 
posedly immune  animals were inoculated.  Of the twenty-two one died 
of typical yellow fever, although death occurred three days later than 
* The studies and observations on which this paper is based were conducted 
with the support and under the auspices  of the International Health Division of 
the Rockefeller  Foundation. 
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TABLE  1"1. 
Previous History of Monkeys  Used in Immunity Tests. 
M. ~.h~a¢ 
No.  Previous history 
Experiment I 
190 
116 
118 
122 
125 
31 
Control.  Not previously used 
Inoculated with blood from S.  R.,  Oct. 26.  First fever Nov. 2; last fever 
Nov. 6; highest temperature 104.6°F. 
Inoculated with blood from rhesus  No.  104, Oct. 26.  First fever Oct. 28; 
last fever Oct. 31; highest temperature 104.5 ° 
Inoculated with blood from rhesus No.  100, Oct. 27.  First fever Oct, 30; 
last fever Nov. 7; highest temperature 104.9 ° 
Inoculated with blood from rhesus No.  118, Oct. 28,  and from rkesus Nos. 
111, 112, 114 and 118 on Oct. 29.  First and last fever on Oct. 31; highest 
temperature 104.7 ° 
Inoculated with blood from B. B., Sept. 2.  First and last fever on Sept. 13; 
highest temperature 104.1  ° 
Experiment II 
201 
167 
50 
65 
70 
121 
114 
108 
130 
131 
Control.  Not previously used 
Fed upon by mosquito batch No. 38, Dec. 1.  First fever Dec. 4; last fever 
Dec. 6; highest temperature 105.3  ° 
Inoculated with blood from r~sua No. 64,  Oct. 2.  First fever Oct. 4; last 
fever Oct.  7;  highest temperature  104.6 °  .  Used as  an  immune  control 
for injection of tissues of No.  141 in Nov., without reaction 
Inoculated with  blood from r/rags  No.  49,  Sept.  28.  First  fever Oct. 4; 
last fever Oct. 5; highest temperature 104.8  ° 
Inoculated with blood from rhesus  No. 64,  Oct. 2.  First fever Oct. 4; last 
fever Oct.  14  (2nd  rise); highest  temperature  104.5 °.  Used as immune 
control for injection of blood-liver emulsion from Nos. 51,  152  and  155 
in Nov., without reaction 
Fed  upon  by mosquito batches  Nos.  27  and  30,  Oct.  27.  First  and  last 
fever Nov.  1.  Inoculated with blood of Nos.  146 and  129 on Nov.  13; 
temperature  rose to  104.5 °  ,  Nov.  19 
Inoculated with blood from r~sus  No.  94,  Oct.  24.  First fever Oct.  28; 
last fever Oct. 31; highest temperature  105.0  ° 
Inoculated with blood from r/w~sus Nos. 79 and 93, Oct. 23.  First and last 
fever on Oct. 30; highest temperature 104.7  ° 
Inoculated with blood from rh*sus  No.  123, Nov. 1.  First and  last fever 
Nov. 2; highest temperature 104.8 ° 
Inoculated with blood-liver emulsion from rllesus No.  111, Nov.  1.  First 
fever Nov. 2; last fever Nov. 5; highest temperature  105.4  °  .  Inoculated 
with blood-liver emulsion from No. 101 in Nov., without reaction NELSON  C.  DAVIS 
TABLE  rr--Concludcd. 
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M. ~kesus  No.  Previous history 
Experiment II----Canduded 
135 
140 
147 
Inoculated with blood from rhesus  No.  130 on Nov.  2  and liver emulsion 
from No. 123 on Nov. 7.  First fever Nov. 9; last fever Nov. 14; highest 
temperature 104.8  ° 
Inoculated with blood from rhes~  No.  136 on Nov. 5  and 6.  First fever 
Nov. 9; last fever Nov. 10; highest temperature  104.8 ° 
Inoculated with blood from rhesus  Nos.  140  and  141, Nov. 9.  First and 
last fever Nov. 10; highest temperature 104.8 ° 
Experiment III 
229 
38 
49 
191 
Control.  Not previously used 
Inoculated with liver emulsion from monkey (series of Dr. Araggo) on Sept. 
11.  Fever from Sept. 19 to 22 and again from Sept. 30 to  Oct. 2.  Highest 
temperature  104.9  ° 
Fourth  passage  monkey of B.  B.  strain.  Inoculated  Sept.  23.  First and 
only fever Sept. 28; highest temperature 104.5 ° 
Inoculated with blood-liver mixture from rhesus  Nos. 170 and 180, also with 
immune  serum  on  same  date.  Fever on  12th  and  14th  days;  highest 
temperature 104.2" 
Experiment IV 
231 
44 
79 
Control.  Not previously used 
Inoculated with blood, liver, and spleen from rl~sus No. 16, Oet.5.  Fever 
on Oct.  6,  8,  9  and  15;  highest temperature  106.3  °.  Later immune to 
B. B. straln 
Fed upon  by mosqtfitoes Oct.  8.  First fever Oct.  23,  last fever Oct.  28; 
highest temperature 104.2  ° 
in the control; another developed dysentery and was sacrificed when 
in exlremis on the fifth day; six others showed a mild febrile reaction; 
fourteen had no fever. 
Two of these animals had acquired their  infections directly from 
human blood.  Four Brazilian strains were represented.  In point of 
time elapsed since the original attack of fever, one had gone slightly 
over three months and one only six days, the others for intermediate 
periods before the immunity test.  Five animals had been  used as 
immune controls for B.  B.  virus between  the first attack  and the 
inoculation with African virus. 990  SOUTH  AMERICAN  YELLOW  FEVER.  II 
There  is  no  obvious  explanation  for  the  susceptibility of rhesus 
No.  118,  which succumbed to  the African virus.  This  animal  ap- 
parently survived a  typical,  but  only moderately severe, attack of 
the  disease  contracted  by blood  inoculation  from rhesus  No.  104. 
The latter was infected by mosquito bites and was a fairly severe case; 
the serum of rhesus No. 104 (taken 15 days after recovery) protected 
normal rhesus No. 191 against a large dose of B. B. virus, the control 
with non-immune serum, No.  192, being dead on the fifth day. 
The origin of the Brazilian strains mentioned in Table I  has been 
considered  in  a  preceding  paper  (3).  The  African (Asibi)  strain 
reached our hands on Dec. 1, 1928, and the rh'esus (No. 175) inoculated 
on that date was found dead on Dec. 7.  M. rhesus No.  185, whose 
blood was used in Experiment I of this series, was a subinoculation from 
No. 175 and also a fatal case.  M. rhesus No. 190, third passage in our 
hands, was used for the inoculation of the animals in Experiment II. 
M.  rhesus  No.  209,  the  blood  of  which  was  used  in  Experiment 
III, was also a  third passage,  since it was infected from mosquitoes 
which had bitten No.  185.  All fresh animals in first to fourth pas- 
sages, as well as a fifth passage animal (subinoculation from No. 201), 
died with typical yellow fever.  The  control in  Experiment IV, No. 
231, was the first failure encountered.  Even in this instance the onset 
of fever was perfectly definite and there is no doubt in our minds that 
the animal had yellow fever.  The same dosage of virus from No. 229 
killed rhesus No.  19. 
Although Theiler and Sellards (2) are inclined to discount the value 
of temperature observations, we are disposed to regard then as valu- 
able  diagnostic  aids  when  judiciously  interpreted.  It  is  perfectly 
true that one does not always detect a fever in fatal cases, even when 
temperatures are taken twice daily.  It  is  equally true that many 
febrile reactions are not yellow fever.  However, the indications are 
so often right that we consider well spent the time needed for this work. 
CONCLUSIONS. 
These experiments indicate that,  although there  are quantitative 
differences in virulence and minor differences in behavior, the African 
strain and the Brazilian  strains of yellow fever virus  tested  are im- 
munologically the  same. NELSON C.  DAVIS  991 
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